Activation of the mitogen-activated protein kinase cascade is suppressed by low concentrations of dexamethasone in mast cells.
Antigen stimulation of mast cells via the IgE receptor, Fc epsilon RI, results in recruitment of the cytosolic tyrosine kinases, Lyn and Syk, and the phosphorylation of proteins. We examined the effects of the glucocorticoid dexamethasone on these events in a cultured (RBL-2H3) mast cell line. Nanomolar concentrations of dexamethasone suppressed phosphorylation of proteins that were associated with the activation of the mitogen-activated protein (MAP) kinase/phospholipase A2 pathway without inhibiting initial events. For example, tyrosine phosphorylation of the subunits of Fc epsilon RI, Lyn, or Syk or of the Ras-guanine nucleotide exchange factor, Vav, was not suppressed in cells treated with up to 1 microM dexamethasone. In contrast, phosphorylation of Raf1, MEK1, p42mapk, and cytosolic phospholipase A2, as well as the associated increase in MAP kinase activity and release of arachidonic acid, were markedly inhibited in cells treated with as little as 10 nM dexamethasone--a concentration that only partially inhibited hydrolysis of inositol phospholipids or release of secretory granules. Prolonged exposure to dexamethasone also resulted in a partial decrease in expression of MEK1, p42mapk, and cytosolic phospholipase A2, which may contribute further to the effects of dexamethasone on this pathway. Activation of the MAP kinase/phospholipase A2 pathway by the calcium-mobilizing agent thapsigargin was similarly suppressed in dexamethasone-treated cells. These findings suggested that an early step in the pathway, possibly a step immediately before the activation of Raf1, was suppressed by low concentrations of dexamethasone.